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(57) Abstract 

An optical pickup device for re- 
producing informal »on signals recorded 
on a multilayer optical disk provided 
with a plurality of information signal 
layers in which desired information sig- 
nals are recorded- The optical pickup 
device is provided with a light source 
which emits a light beam, optical means 
which splits the light beam into a main 
beam, a first side beam, and a second 
side beam and irradiates the optical disk 
with a three beams, a light receiving sec- 
tion for the main beam which receives 
the main beam reflected from the op- 
tical disk, light receiving sections for 
the side beams which respectively re- 
ceive the first and second side beams re- 
flected from the optical disk, and means 
which outputs light intensity detection 
signals corresponding to the intensitie s 
of the three light beams. The light re- 
ceiving sections for first and second side 
beams are located at prescribed intervals 
from the light receiving section for main 
beam, so that the two side beams do not 
interfere with the main beam reflected 
from a non-focused information signal 
layer of the disk. The information sig- 
nals recorded on the information signal 
layer can be accurately reproduced with- 
out any influence of the reflected light 
from the non-focused information r* 
layer. 



ezzzzzzzzzza 




(5 7) ffft) 



-f X * CMt £ i: x ^Jl ft ^ * ^ 2p £ tl fe * 4 

#*tftWM*ai:fc*- z>^mt.*ffi?LZo miRTfm2(Dy--t k 

£-Affl©£ftg&#, ^Jlft^>f **±©Mja**^fc>*ftTt>&^ 



AL T/W<^T 

AM TAs* =T 

AT t«XHlT 

AO t-^h7!/7 

AZ T^/Wi;t> 

BB /</U/<Kx 

B E -</U*- 

b f -fAs*-r • 77 y 

BG -fAr$VT 
B J 

BR -?7i?A> 
BY ^ 

c a a-ry 

C G 3 >=f— 

CH x>fx 

CI h - S?#T— A* 

CM %*A^-> 

C N <f>3 

CZ fx-ya^i 

DE hV7 



DK 
EE 
ES 
F I 
FR 
CA 
GB 
GE 
GN 
GR 
HU 
I E 
I S 
I T 

kl 

KG 
KP 
KR 
KZ 
L I 



x^*< ^ 

T>f X7V K 
«3* 

^^^^ 



LK ^^7^ PT 

l r y^yr ro 

LS h RU 

LT y F7=T ^ SD 

LU fi'V^yffi'? SE 

LV 7bV4T SG 

MC S I 

MD S K 

MG SN 

MK K=TB»-rf SZ 

X?*-<T#fnS TD 

ML -*"J TG 

MN TJ 

MR *-V*-T TM 

MW -7 7!^>f TR 

MX >*f=» TT 

NE =5?*— A' UA 

NL UG 

NO /A'** — * US 

NZ UZ 

PL JK-7VK VN 



HZ A, VISA- 
A"-^r—T 

X-*V 
X17^7^ K 

*^*x*> 
*l^*x*:^#|nS 



WO 96/20473 



PCT/JP95/02770 



- 1 - 

mmm 

%\Z y ? 7 * ZT&W. 

m^btizytv v ?7y7mw&. ^tr-A^mtJ-rs^asi: it 



WO 96/20473 



PCT/JP95/02770 



«fc r> X it? 4 X >? & £> (D&Mlt S CI t t 5 «fc ? {CjStfiJt 

i: UTffi^^nSitf X^fcfc. -flSfctf y MPolcarb 
onaite) „ ^U^^^^^^Ulx— h (Pol methyl methacrlate)^ 



WO 96/20473 



PCT/JP95/02770 



- 3 - 

(PC) x ^M^M^^'^-h ( P MM A) m<D&w*&m 

m.5 c(D3=m±izmf££tiz>m i commm^m 5 At. ^<om i © 
> rum? y ? y v 7&wiz n s y * h ^ * y ^ * t±> 



WO 96/20473 



PCT/JP95/02770 



m 2 iz7T,-t£oiz^ s^fj^nfc^t-A^o^'frfciffiM-rs* -r 
>tr— A^tfem-rs^ >r >tr— urn?* 3 3 acdphhk:* z. 

<D*<i >b! — AffiT'fT^^ 3 3 A£J*tf «fc-5t:U ^OK-AO 
IO)fcl^>^7y7^i§ffl^t, 2l3fcf^ 7.2 5 (Dm 1 Otf 

sbm-^ji 5 Aizm&zntzmmm^&Wifr&bn&Tzm. m 1 © 
mmm^m sAtzmmztitz*^ > t:-A 3 4 a, mi ©-t^ k y. 
-A3 4Bsr5^2cD^-r h*tr-A 34Ci:^ m KDmmm^m 
5 a izmmztizmmx-. zcorn 1 otf 5 A&mmvxm 

i*r^^ 5 GDM^#^rfe<*nfcSf! 1 ommm^m 5 a*»<=>si* 

^n^^ ^ > hT — A 3 4 A*51^ii5i:fttx I^^t)^*iT 
^fcl>fg2<Dtit$&<i-*f;i 5 B £ 7 * * & 1* It * £ < £ ftfc 
>\Z-A(DB.m?t3 5 A> t&t)^/'f>t-A(DlM^*) 

4 ?->7 $ 3 3A±C, ^ > tT — A 3 4 A Z\<D*J >\Z — A3 
4 AGDfl^flflfcHStf btltc* -i >tT — A©M3 5 Afc#Phi>pm 

3 3 At'asit^nfe^^ > tT — A6D^§^3 5 A©-SB#s =&^-f K 
t-Afflf^f^^33B, 33 C±l:^n?ni^$ixtlJ9o 
r^gfciu ^If-f Kt-Afflr-fr^^ 3 3 B, 3 3 



WO 96/20473 



PCT/JP95/02770 



- 5 - 

y^-m^KUm (DC) £!6£S8£2^ IE8Srftl^y*>^ 

:Uot> <?t -Y >t — Afflr-f r^^ 3 3 A _h tc c*tl2>J*'( 
3B. 3 3 C±1Z*4 > tf-A02§#3 5 A#Mg£ft 



WO 96/20473 



PCT/JP95/02770 



- 6 - 

m & * rt m t & -r # * v * ? * ? m m & m m -r * c: 1 tc & s . 
^7^stii N mM©tiffiM^#iB»£ft£tf?&M-^jf s&i&st 
©#®a»*>#ttt£ftfc#h:--A&, y>r>t:-A N »io^kk 

K £-Affl(E>gftgBi: N >t-Affl6DS^SBs BIG?-* K 

m r*g ps £ t ^ n -en 82 s 2 ft x & 5 o 

>r **±©Mj&#^fc>£ftT^&^ra&«#®#e>©*^ > t-A 

©£ft##!f£ 1 CD-tf-'T K K - A If SB 2 K fcT — A 



WO 96/20473 



PCT/JP95/02770 



- 7 - 

4 y t— A. ft 1 cDit-r K K— A&tfft 2<D-V-J K K — AC 3.4MPJ 

£ftfcft l©tf>f HK-ASSJttSil©^^ Ktf-Affl©§# 
SPfc. fi^T^f **fr*>St*2njkft 2<£^4 KC-A*53fct 
3»2©i*>f K K — Affl©S#ffils P< 4 > £ — Affl©ft#filk ft 

t, ftl(Dtf>f F e-AfflCD^TfcSBXtfft 2<D1t>r KC-Affl©g 

#gPtts ^JB#7=4 **±©«jS#^*>SttT^fc^«*«M*p 
£>®pt>r > fcr-A©fi»#*H 1 $£bfc^ffcBfc:* ^-f >tr— Affl.® 

t-A^jK^-rsTt^i:. ci©#ffiipe>;tt»sftfc#e--A&s * 



WO 96/20473 



PCI7JP95/02770 



- 8 - 

>tf-A, il©^-f h* C — ASVi 2<DV<{ Ft — A£3#g!] 

i> t * n * n is s ft * o 

J&TFKiS^T, HH*#J»IUT»i|li*n5*i*:W«:*Mi©^»K:J: 



WO 96/20473 



PCT/JP95/02770 



- 9 - 

0 5 (A) (B) fct. 7*hr>ff^^O^'f>t-Affl7 : 

Ft-Afflf'f ^**{;:Ai*£ft£3fet:-A&7J^#©#Sg£^-r 



WO 96/20473 



PCT/JP95/02770 



- 10 - 

a m 5= y * * t ^ £ ft s * -f > t: - a i c s -3 < a§ & © it g & 

h (pc). * v*^*** ui/- 

h ( P MM A) ^<D&B£&-£rs!c;®Bgtt*4C iotf^nSf-f * 

5 a zcomi vmmm^m 5 A±izmmmmun^ 
— -fji 5 D^^uTmia^t>^nT^^^nfc^ 2<om mm^m 5 

B i:, z<DB 2 ©m$BM-^S 5 B±C&aSf&£ix5«^ 5 E t 



WO 96/20473 



PCT/JP95/02770 



- 11 - 

£ * or m 1 ©tt$a^^^ 5 A±izmte&t>$tifrm 2 ©tti&fi^ 
mm£titzft\z-&ti s . i 1 ©tisii^i 5 a^si tti 2 oti 

if 6 £ 2Jf ft^-f X* 5 h^fclSVWwftffc 
v * (PBS) 9 s 1/ 4^^451 OSVM^IU^Xl 1 fcfciix. 

1 4 tilJtK-^^T'y 9 fc©HC2^fc:3fclA* — §t£-&Ti9: 

7t hr-fr^^Ufi, El 4 "St, 3 tltzK \L 

-A©4"l>i;HftSf 5/ -f >K-A*S^t5^'f > tT — Affi^-f 
r?^26At> * W > tr — ACDPSffllJCttS-r S 2 0<D1t>f h* bT — 
M^n?n§)tt 2>f£ 1 CD1M f t t-Afflr>fr^^2 6 B&tf 
$ 2 V>V4 FK-Afflr-fT^^2 6C t£tft£TV^ 0 $ 1 
i20t<Kt-Afflf>ff^^26B, 26C{±. y > b? — A 
ffl^-f 2 6 A£&A,T-C1CD^ -f > bT — Affif ^r^^26A 



WO 96/20473 



PCT/JP9S/02T70 



- 12 - 

•rSVMCi!£-r3#g!l&L i Ml. IC^oT^iU <*ftfcff§ 1 75M 
Sg4©4 1 A75MS^^^4 1 D£4#iy<**lfc4#g!l^>r^** 
#fflV> e>ixT V>5o 

ddT-s 18 1 <DV--f K t — A/Bt^ 2 6 B&tf^CDi^ 

Ft-Affir^r^^2 6 Ctt. 04, 05 (A) 5 (B) 

t — Affl^-r 2 6 A£A&r£ft£*-< >tf 

-A£S^<^##A§*£ftfc^Egl8££* — Affi^-r^** 

2 6 A&e>i&m£-&Tm,w£ti2>o ilSVi2®^ 

K K-Afflr-fr^^ 2 6 B&IT2 6 Ctt. #^>f * * 2 6 A~ 2 
6c#04. 05 (A) M0 5 (B) C^f J; -5 ^S^Jtc^^M 

2 8 A£gftbf§fcl>£§8tA, £&Fi3£-l*TIBg;*ft£o 

b — If 6 fr£mt*£n5#£-A©#£&;&tJ c *^ > tf-A 
fflr^f ^^2 6 ACA^Jl5^-f >t: — A2>2§#2 8 A©#t*i 



WO 96/20473 



PCT/JP95/02770 



- 13 - 

fcl©#>f h*t-A2 7 B#tfSg2cD-tf->f K tT— A 2 7 C i:«3 3^ 

- a £ s a* -r a «fc a £ a i& <* n t ^ s o 

1 OlzAMZtiZo CCD 1/4SI«1 Ofcfc. Al?f^nfe«- 

t:-A*ig^^^^e,F , 3ii^^^n-en^ifebT3S3a^-e-i.o 1/ 

0 lZ&m£fttz&\Z-2±&, *t43DU>X 1 1 £A&r£ft 

i ©tt^M^^ 5 A&mm\sxm2 <om mm^m 5 b n 

2 Jlft^ X * 5©!f§ 1 CDtit«fI^Jf 5 ACffi»$nfc#K-A 
«u dCDfft 1 ©tf^gM-fJf 5 Afre>SI*£ft5i: £ fg2<D*i 



WO 96/20473 



- 14 - 



PCT/JP95/02770 



KRVttVQu >x i i ztix^te^m 2 nmmm^m 

AXXU 9 £A»<**U dtfXlfte — AXXU y * 9 td «fc 

or ^n-ens^^ixTSii^nSo mkm— ax y u * * 9 £ £ 

^{±> >; > h u * ;u u > x 1 3 c At* <* n 5 0 c © > k y * 
;wu>xi 3tcAt*£nfc#st*#&t5&si*ft©3a&ftfci:. 
ni^?nt7* 4 =7-0 $ 1 4 cd^s-^ ^ ^ ^ ±cz^n^nBs 

It^nso ^> u > k u >x 1 3 s^jabfc=g-s^3fe 

tT — A 2 7 A©£-£##;g£ .fcoTx *Mg3l/>Xl l&7*-*^> 

i*84 1 A73M^4©S^IS^4 1 D {3 «fc -p T ft § jfcfiCD&tB 

ffi:ft£-£*l-?ftE 1 N E2, E3. E4 t UTn 2I*r>fX75 



WO 96/20473 



PCT/JP95/02770 



- 15 - 

FE = (E1+E3) — (E2+E4) 

<d y * mm &n t>ti s o 

£fc, y * hy=^ 9-?* 1 4 0| lO^-f KbT— Alr-f ^ ^ * 
2 6BMi 2 h* tf-Affl^ r^^26CCI± x mi 

-4 K tT — A 2 7 BStrm 2©t»--< K £-A 2 7 C#Att£ft5o ^ 
UT, If! IStfi 2 CDt*-^ Y \L — JUm^-l Z 2 6 B , 2 6 C {3 
£oTtfcffi£*l5tfefiiai;tf£E 5SI5E 6 tt5 £ 2^7^ 

5©m i (Dmmm^m 5 a ©13^ h 5 v zxznr^m > 

TE = E 5-E 6 
£ CI T" ?# £ *l 3 h 5 y >^X7- fs-^T ECS^OT, *f $J U 

hC^T*. > t-Affl^ 5^ * 26AC(i, El 5 (A) R 

v®5 (b> t^fiotz. m 1 (Dmmm^m 5 A^e>si?^nfc 

S^*©^ << > t-A 2 7A^AIf?n, fg 1 GD1M K tf-Afl§ 
r^f^^26 B&tffg 2 tf)-t>--Y h*t-Afflr^r^^26 Cfcfcfc. 
ffl 1 £>tff$Ra-f if 5 Afr ^St^ftfcSa**;*©^ 1 CD-tf-f K bT- 
A 2 7 B&tfgl 2CD17M K tT — A 2 7 C t tf^tl^ti AM £ tl 5 0 
^ e.t3s ^-Affi^-f^?* 2 6 A£(£ N III 2 CD *f 38 (1^12 
g&Jf 5 B^^S^^flfcS^^O/^ > < a^fc 2 8 



WO 96/20473 



- 16 - 



PCI7JP95/02770 



Ft-Afflr^r^^ 2 6 Cfcfcfc, 05 (A) St5E5 (B) 

^7jk?£5 id, sg 2 ©tt *aM^H3&jf 5 b*» nfcstj^* 
ics^<ai^2 8 c^-en^nxi^^nso 

^ > t-Afflr^fr ^ * 2 6 A £ At*£ ft 5 * >t-ACS 
-3<$£#28AfcJu 05 (A) #1505 (B) tj* "T J: 5 , mi 

r^^2 6Bi:^>f>li-AfflT'fT^^2 6A*e)> HifMUfc 
<fc 5 iz* << > tr-AtwS-^<a§^2 8 AO^^i^Stt^VNEff^CDP^ 

2 6 B±RVm2<D1H h't-Afflf ^f^^2 6 C±C^n-?n 
fi:E£ft&V^ Sfex 31 1 h* tf — 2xizm-3 < m^t2 8 B#tf 

m2<DV-( K £-Afcr^-3< &ft2 8 Cte, B^U&HjF* ;>W > 
t-Afflr^r^^26 A±J::fia£ft;fS£^o 

Xi^&m 1WJ K t — A <^^2 8 BM^ 2cD-y->f KK 

-ACSc5<l)t2 8Cli, ;W>tf-Affl^5P^2 6A±i: 

AfcJt&LT+^KH^fctos ^ >T > tf-A/8 7^ 2 6 AC 

3<DfEfflfc: t fc 05 (A) ^^0 5 (B) iz^-r&olz^ *>r> 
t:-A(wg-3<a§#2 8 A£#j£lRM#$S£bT;*tf y 
RJKttt&So $t CC^'f >t-A£g-3<2§}fc2 8 A£ x 2 



WO 96/20473 



PCT/JP9S/02770 



- 17 - 

05 (a) izTjkrx^iz. mKommm^ms Afr^stt^nss 
©ti&M-tJf 5 A-e^sn^ ^5 (B) c^-r«t"5«-s m2<Dm 

0 6 fc^-r^SlM^lSlCs ^ >K-Afflr^r^^ 2 6A±S^ 
So Ufrbfc* 5 ^ f£l<D1H K K — Affi^-f * 2 6 B& 

>ff^^2 6 A±$^l)tS^'f > K — < 3Hjt 2 8 A#fi 

<{ K t — Affl^ -f t 1 ^* 2 6Bfc^2 ®-9->r K K — Affl^-f ^ * * 



WO 96/20473 PCT/JP95/02770 

- 18 - 

2 6 Ci:^ *<< >\i-2x\zm^<m%2 8AOlg®^7i(:&I 
2 8 A&m KDV-t KK-Afflr>f ^ * * 2 6351^200^^ K 
7 V 1 fcJu h ^ y =^r>^Ji^— M-ffclD C 3j" 7 -fe * > # £ £ 

A*r<; tz^^s i: tkiz 1/4 10 



WO 96/20473 



PCT/JP95/02770 



- 19 - 

pRfemm&mxm >k-a 2 7 a. sgi©-y->r Ktf-A2 7bs 
t5m2©-b-^ k tr — a 2 7 c inc^n-en^iybs dne>&b:-A 

CDEapgfcJS&DT^-f > t-Affl^-r ^ 2 6 A. Si (OV-i K £ 
-Afflr-fr^^ 2 6 BRTfm 2(0^^ K e-Affi^-f 2 6 

0 4{3^i-«t-5k:3&-^<DP^pgAi %mxxm,wvtz&. m 
%mizmi(DV-r w-Am9 : 4m*Rvm2<DV>( k t— a#j 

##6£ Ufc V> «fc {3*-r*^BJ©m 2 ©HSfc^JOft * y 9 7 y 
S2Si^TiJiWrSo 

^tr^^T^r^g i hnm®&&mt-rz<DX. &&?z®friz 

fg2<DHfl60>J<D#ty ^7** r^t2i±, El 7 £^-r 7 
thf-fr^H^ ^ -f > Affl^W * 3 6 A * <i 
> t — Affl^-f t 1 * * 3 6 A ^^A/"C Z-Cb * <i >tf — AmrJ 
* 3 6 AODISdlltSHM^nfeS 1 <D1t>f Ft-Afflr^r^^3 6 
BJ&tffg 2 ©if -< HK-Afflf-fff ^3 6 C £ 1> €> ffij&£ tlX & 

So 

3 6 Att, g#lBfc:JRUtt£ft3 2^7^ Srt^tDS&f^* 
©;* << > K— A 2 7 ACD^^CD^'Cu -T5&t>t>ia 7 tf^P 2 fc^'h 
tit, gftf£££#0 7 4U::^T:§:vU-iS£T£#f!J&L2 

4 ^ nfe 4 #fU 5= ^ * * £ ftT l> £ o 

? Its KK-Afflr-fr^^3 6BI±, %K— 1x1$ 



WO 96/20473 



PCT/JP95/02T70 



- 20 - 

%>&M]t*<D* 4 >bT — Afflf'ff^^ 3 6 A\Z\mZtl%*>( > 
tf-A£gr5< K-AX#y h-e*>S3*^2 8 A#ma<*ft5{B!U 
T&t>*>. *4 ^K-lxm?* r?*3 6 A{||©-g&#0 7*&J& 

&r<*ft52i§}te2 8 A#M<*n5<i!k -r&t>^ * >r > 

3 6 Cfciu ^S-^-f 3 6 A— 3 6 cifim 7 td^f «fc -5 (C|fi^J{cM 
-Y >t-Affir-fr^^ 3 6 AflflO-gBtftfl D **P*lT|&5fe£ftT 

2ftZ>5.ttyt#<D*'( >\Z-&lzm-3<&?t2 8ACJ:5I^14 
(Differential Concerntric Circles metkod) 4ffll^c7 t- ii*s 

U— if 1 6 £^ d(7^^#«:i/ — if 1 6 £ 2fl#5 s -f 5 fcCDIHC 



WO 96/20473 



- 21 - 



PCT/JP95/02770 



f 18, (BS) 19, 1/4 2 0 SVW 

2Jf #7=-<f X* 5*>£©Sa*}fc&£ft-r5:7 * hr'ffi'i'2 4i:^ 
C©7 * h ^-f * 2 4 tT — A^7'J * * (BS) 1 9 tfflPI 

A U y * (PBS) 2 3 £&ffiZ.X^Zo 
7*hf^r^^24li, 0 8 fc^f <fc "5 Ml 1 ©7 * 
r^^24 AJ8i.Vm2<D7 * V 4 =r >? $ 2 4B i: £fg ;£ T l> S «, 
Ctl^^l©7*hr>ff^^24 ASVi 207*hf -fri'^ 
24BI±, tC^-T«t ^OK-Mt^t^^30AL 

r^30 A©flo<HiJfc:fEg£ft;kf& 1 ®"!M FK-Afflr^fff 
3 0 B&tfgi 2 ©ITM HK-Afflf ^r^^3 0C £fr *1 

^r<t^lcmi, tfS2&tfSg3©2§ l©gftiil««4 4 A, 44BS 
V4 4 C fcdSVWC^fr fc&flfrtttw 3^P\^fltz^<Difim^^>nX 
^So f& 1 <B1J->f Ft-Afflr^r^^30 BS^2®^^ H K 
-Afflf-ff7^3 0 CfciU £ft0|ii8##§!]«*nT^fc^ 1 00§ 

K-Affi^-f 3 0 B&tf!J!2cD-y->r Ft-Afflr^r^^3 

v> fli mm^ v> & & m b * *t t> & v ^« ibs/i a* & s » <* n * si* # 



WO 96/20473 



- 22 - 



PCT/JP95/02770 



-T^ct)^. m 1 RUM 2 W J KK-Afflr-ffi'^ 3 0 BM 
30CB\ #7^^^^ 3 0 A~ 3 0 03^0 9(3^1-^-5 fcit^JtcM 

5o &*>\ 01 0 fci^-r <fc -5 t> sSld^T. 

f i : ttVdls>X2 1 ®^^g§« 

f 2 : 7*-^^>^l/>X2 2©M^ffi«t 

Af : >t-A©&ft3 2A0M2 9Ai:7t-*i/>^ 
U>X2 2<D<&j£®2 9 C^CDffiSi 

x. : *J > £ — Affi^-r f7^30 A©^3t® 2 9Bi:7t- * 
*>>^U>X2 2©^^®2 9 C£©gg«i 

b : >£ — ARt** F# * 3 0 Atf)§}fc®2 9 B±GD*-f > 
£-A©2H}t3 2 ACDigg^m 

NA : ^«J1/>X2 1 ©PlQ^s 



WO 96/20473 



- 23 - 



PCT/JP9S/02T70 



x-Af 

f 2+Af 



2 f i • NA 



= 2 



x-2ii 2 d 



f 2 +2ii 2 d 

Af = 2?? 2 d^ 77 = f i/f ifcfcSo 



fi-NA 



♦ ♦ • 



b_^_ x-2g 2 d 
2 f 2 +2ri 2 d 



f i • NA 



d' = |nd| (d' >0) 
> t-Affl^-r 5^ * 3 0 A<D$>fo1&L 3 £©fig©2g8tA 2 GDg>J\ 



WO 96/20473 



PCT/JP9S/02770 



24 - 



x~2g 2 d > /n 
f 2 +2ii 2 d' /n 



f i • NA 



x+2Il 2 d , /n 
f 2 -2n 2 d' /n 



fi-NA 



3 0 Atf>*<fr&L3 fccDUgCDggglAz ©^/hfBtwfc 5„ 

Ja±O<t0^«^nfc*^BJt^5m3O^JS^J©^t:^ 
>y7^t3l:o^T, 2I)fer^^ 5 £>|g 1 Otf SBM-tJf 5 A ^ 



WO 96/20473 



PCT/JP95/02770 



- 25 - 

Z<D\B\$rfe¥ 1 8tt. AtJ<*ftfc#hr-A£, * >f >e-A 3 1 As 
^lCD^'T h*t-A3 lBRTfm2<D-y->( F fcT — A 3 lCi:fc3^ 
iliLTiSifi-f So m^rlS^ 18Ci!) 3 bT- A fct, t: 

£o 21)fcr^ X>7 5<£>!lll©t!m{i-^Jf 5A£Haar£ 

nfc#^~A{i. u®i i ommm^m 5 Atzmmznzttbt, 

m 1 ©tft*8M-*f /f 5A?&SlUti 2 ©ti&M^Jf 5 B *B3f}^ 

^tt, 2^^^^ 5©^ i (ommm^m 5 AtzHa&r^nfc 
#t-A{±. d©m i ommm^m 5 At^^Km^n^tt^iz^ 
Wizomnm^m 5 B^t>*s^ns, zmit^^x 

1 i®M^t»^nt^5i 1 ©ti$Bfii-#Jii 5 a^^o^sm \z 

-AM^I/>X2 1 ©Mj&#^fc>£ftT^fcV^2©tf$ftM-*f 
Jf 5 Bfr £©§St*t: — A©3&#££&oTSt*<*ft5«> 

? its miotf«M-^M5 AA>5,st*^ns^stirt-Aat5 
nm^m 5 arv 5 b a> a, ©=&s^ t:- a **n?nmm£&T t: 



WO 96/20473 



PCT/JP95/02T70 



- 26 - 

K-A77'J^19tt, AttSftfc&tSf&M-if ®5 AM5B 

* * i 9 *mm$titz&&mv-&&. 7t-*«»^i/>x2 2 

B^^O^&S^&S^bT— Ati v <g#£ — U y * 2 3 iZXMZ 

B 6 A £#I>J® S T-383aSt5Stt^ Z> z. tlz £. 

D^n-en 2 ^gUUTs 7tFr-ff7^24$i^t5il07 
t hr>fT7^2 4ARVP%& 207* hr-f r^^ 2 4B (Z^n^e 

Il07t hr'ff ^^24 ASlfi 2CD7t hf>ff^^24 

zzx. *nmm<DX,w pry ymm3iz^^x, 

1(07 * hf -fr7^2 4AO^-f> hT — Affl^-f r^^30AS 
r5^2©7^- hr-f r^^24BO^^ >t-Afflr-fr^^ 3 0 

Z\ZX'. ^107t hr^r^^24A©^>f>t-AfflT'fT 



WO 96/20473 



PCT/JP9S/02770 



- 27 - 

**30ACDff£l. n2RXfm3<D&ftmm4 4 A, 44B&tf4 
4 CT-g#£*l£#fi©tfcffiffi;fcj£E 1 1 , El 2, EUiifS 
ZIGD;*^ >tT — km?* tV* 3 0 AA»£5£5 fc^-Tilt)© 

s& ivy *-*>xx-7-m^E f i #*§e>ft£o 

EF1=E11- (E12+E13) • • • 5£ 5 
i2C7t hr>fr^^2 4B©^'f Vt-Afflr/fri' 
^30BOiK m2JSi.Vm3<D&ytmm4 4 A, 44B&tf44 
CT-S^^ns^MOtfemm^^ e 1 1 , el2, el3tt5t 
d©^^ >fcT — Affl7=>f t 1 ^* 3 0 Bfr£5£6 iZ^kTMKXDm 
2(D7 * — t> —B^Y. F 2^#P.ii5o 

EFl = ell - ( e 1 2 + e 1 3 ) • • • 5£ 6 
^ IT, & K ^ f j£ 7 ^ "T <fc O (~ . IB 1 ©7 * — — ^ 

f EF 1 £ % ^ 2 <D7 * — M-^E F 2 £<DM£*#££. t 

tiOs cicD^t? * ^7s/ r^a 3 coy *—t)X^^—m-^E F& 

EF = EF1— EF2 • • • 5£ 7 

£#*ft^ft{iit;L 5 IB 1 ©tf'f 0 B&tf^ 

CCT-s IB lSt;i2C!)7* hr^fr^^ 2 4 A, 2 4B#-£ft 

^tistamm^s e 1 4, e 1 5 £ i> mi svi 2 ©7 * 

hr^r^^24A ) 2 4 B^^^ixli^5§i 2 0it-f Kt- 
Affi^-f 3 1 CC£ oT$feffi£n£tfeaim;*7£E 1 6, El 



WO 96/20473 



PCT/JP9S/0277© 



- 28 - 

m 1 (Dmmm-^m 5 aoibs h =? * z tr— acdib^ h 

^ ry ^ d^ff 5 h ^ y ^ "fttfi^^t" h 5 * =¥• > — M-f T E 

TE= (E 1 4 + E 1 5) - (E 1 6+E 1 7) • • • 5*; 8 
■£LT, *J — Am^* =r>7 $ 3 OA. mi<DV->f Kt-A 
ir^f^^30 B&tfMI 2 CDi*-^ K tf — Affi^-f ^ ^ ^ 3 0 C 

*8M-^ 5 AX^ 2 <Dtft#BM-^Jf 5 B *>SJi* £ *i £ * -f > tf- 
A 3 1 A> mi <DVj K tf — A 3 1 BRXtmZWJ K £ — A 3 1 

Afre>SI*<*il5*-f >£ — AKS^5<2!^3 2 A^ 1 
S^2(D-^^ K <Mft3 2B, 3 2 C#*tt^ftBB 

£ tl 2> o 

*30B, 3 0C±tl§$n5Ch^l> o miX.VM2 
<DV>( KfcT-ACE>a§ft3 2B, 3 2Clt * ^ > hT- Affl^ >f 

3 0 A±lcag^ti€.c: £#&^ 0 

B, 32C#. ^Ot-Aif>fri'^3 0AI:iI^ti^ 
tfeot^ &J&#pW > K-AC*-3<afc3te3 2 A^^Jt^LT 



WO 96/20473 



- 29 - 



PCT/JP95/02770 



<D-9->T K t-Afflr^r^^ 3 0 B hm2<DV>( hT-Affir^f 

(siMbT-en^ntatt^nfec tic ioTs ^-r > t:— a£^-3< 

26*53 2 A*im lStf^2©1f-r K e-A/Brr^** 3 OB, 3 
% 1 SVi 2 <Dti#8M^Jl 5 ART* 5 B GDV>-fn©Jf lzf3&<*nfc 

xry * * 2 3 a>\ ^ji tt&^'f x?<Dmmm-%<DfrVr&£ ut 

*)ftffi-rS<DT% i^7fet — AXT >; »y * 2 3 fcfc> 7^--*^>^ai 



WO 96/20473 



PCT/JP95/02770 



- 30 - 

6 a^miJsnfcftt-Atf. m^fi&^i 8{3j:oT, pw>b:- 

A3 1A, mi<DV->( h*£-A3 1 BRVm2<DV>( K tr — A 3 1 
C®3*©t-At3^fiJ$n, Ch?,#t-A3 1A, 3 1BStf 

3 i ccD#gy<* tifcmmizj&Kx * >r >t;— am^* 3 o a. 

5 s -f 3 0 Cfctf-en^n-^^WlA* £WiTTIEg;**lT 

zvmivnmm&ytizy try ymwt±. ±a»bfc^3 

1 1 I^tjkT &o * >( >tf— umr* =tZ $ 3 8 A£ N pW>t 
Affif-f r^^ 3 8 A£&t? £^ fcd©** ^K-Affi^-f 

* 3 8 AomwizmmisTZrn^nmfznzm 1 ©-y-^ k tr— a 
mr* 3 8 Bst;i2ot>f f t-Am? * TP # 3 8 c t 

>£-Affiir^^ 3 8 Att. S^t^^^S 1 1 IZ^TX 
SV12©t-f KtT — AMr -f ^ 3 8B, 3 8 Cfci. g^fg^ 



WO 96/20473 



PCT/JP95/02770 



- 31 - 

A/Bt 5 ^ 3 8 AKiS3St^nSp« >f >t:— Afc:£-3< a§#3 2 

A4tli$n5^>f > tf — Affl^>r =r>7# 3 8 A^fc&g-T 

r-fr^38 C 4> ^ D < x * -f > bT-Afflr^r^^ 3 8 Afcaa 

-< :r ^ * 3 8 AffllZ&W? Z&ft&m<D~&&W *) XfrtlXfa&i* 

r^^38B, 3 8 C0§S^i0^>f > t-Afflr ri'^ 3 
8 Affl!Hc{4g-r^Sl5^*t»0^VNT^W >tf-A£g^<3&ft3 2 
A^M^^n^V>«fc-5^«|^bT^5CDT, *<< >e — Afc:S^< 



WO 96/20473 



- 32 - 



PCT/JP95/02T70 



WO 96/20473 



PCT/JP95/02770 



- 33 - 

m % * 4 7s z tz iqj % k - a & m. m -r s # s t x 

±i33fc®#» £#[1* tT — A ^^f>t-A, ilOt^f 
2. ±13^#^^ttx ttMfr^GDftt-Afc^W > tT-A. 



WO 96/20473 



PCT/JP9S/02770 



- 34 - 

i: c ^ # u * n m^o m pi c 3 &m -r z z. t z nm t -r z> w&md is 

*^8S[i:-rs^^cD«5ffl^3^IBtt©3fe^y 7J|g. 

*&mtT zmm<Di&mm i mmwuDjtv v ? t * razm. 

6. ±!3ff£ 1 Kt-AfflS^gS^2 0t'f KtT-Affl 

7. mM^ff^^^^sB^^nsti^M-^e^it^isebT^s^ 
*rfe^ k: «t o x <* ti tz & \f - a * ± i3# m it =r << * * <d m &m 

>tf-Affl£3te3M£i:x 



WO 96/20473 



PCT/JP9S/02770 



- 35 - 

5Sg2<Z>1^ K tr-A/BS^JSiix 

Affl g^itfr m^©F^iRS * 43 w t ^ n-enies £ n c: £ £^ 

8. ±!3In]*f1S^ti. %mi*t>V>1b bT— A£, ^JDte^ -f X * ±cd 

Mj&#^fc>£nT^ft^ti$BM^jf fre><D^ >r > if— A©s*rtf— 
# © i: £ & u «; v > m ^ © m m c 3 # gy r s c i; £ 4$ i: f £ if # 

©S5B^ 7 JggBifcO^Jl^'r ^flKD^bTy^T'y 7gf 0 

1 0 . ±%2m 1 (D-V-J h* br-Afflgft^lg&tflg 2 K bT- A 

1 1. ±IB*fc^4Mi!*fcJU #jSJR***£«*#3#3**-y***.*;L 
1 2 . ±13111 1 <DV-( K fcT-AfflS^S&lf * 2 <DV-( K hT — A 



WO 96/20473 



PCT/JP95/02770 



- 36 - 



WO 96/20473 



PCT/JP95/D2770 



- 37 - 

1 7. ±IB» 1 RZtm 2 ©7 * h^w =r>7 ^\,z^n^n^7L Ztltz 



WO 96/20473 



PCT/JP95/02770 



1/10 

m 1 



WO 96/20473 



PCT/JP9S/02T70 



2/10 

m 2 



WO 96/20473 PCT/JP95/02770 



3/10 



m 3 




WO 96/20473 



PCT/JP95/02770 




WO 96/20473 



PCT/JP9S/02770 



5/10 



5(A) 

,26B 



\ 






v 7 r 



27B 



5 (B) 



26B 




*. 



WO 96/20473 



PCT/JP95/02770 



6/ lO 



m 6 

14 




WO 96/20473 



PCT/JP95/02770 



7/10 

H 8 




24B 




WO 96/20473 



PCT/JP95/02770 




WO 96/20473 



PCT/JP95/02770 




WO 96/20473 



PCT/JP95/02770 




INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP95/02770 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 GI1B7/09, 7/095 f 7/135 




According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 G11B7/09, 7/095, 7/135 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926 - 1995 

Kokai Jitsuyo Shinan Koho 1971 - 1995 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, 3-54740, A (Matsushita Electric Ind. Co., 


1, 7 




Ltd.), 






March 8, 1991 (08. 03. 91), 






Lines 1 to 4 , upper left column, page 5, Fig. 6 






& EP, 414380, A2 & US, 5097464, A 




A 


JP, 5-151609, A (International Business 


1, 7 




Machines Corp.), 






June 18, 1993 (18. 06. 93), 






Paragraph No. 0004, Fig. 8 & EP, 521619, A2 






& CA, 2066153, A & CN , 1067521, A 






& TW, 218427, A 





1 1 Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 

" document defining the general state of the art which is not considered 
to be of particular relevance 

M E" earlier document but published on or after the international filing dale 
**L N document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reasoa (as specified) 

**Q~ document referring to an oral disclosure, use, exhibition or other 



~P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y~ document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

**& M document member of the same patent family 



Date of the actual completion of the international search 
March 5, 1996 (05, 03. 96) 


Date of mailing of the international search report 
March 26, 1996 (26. 03. 96> 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



I n i s t 



BPRffiW*^ PCT/JP 



9 5/02770 



a. jwioB-r (B3P*#ft»a (ipc) ) 

Int. 0/ 8 GllB7/0 9 , 7/0 95 , 7/1 3 5 



B. 



H*f?->fcS*IMm (SPB*m#» (IPC) ) 

Int. CZ» Ol 1B7/0 9 , 7/095 , 7/1 3 5 



B*@9g£ifr£2t*l 1 9 2 6- 1 9 9 5^ 

B*S&8m/83r3fc;&f8 1 9 7 1-1 99 5^ 



BIHTWILt^f-^-X (7 s - IHtKttffi L/cfflg§) 



c. BMrateto^n*:*:* 



J P. 3-5474 0. A(»T«S^«<*^:^tt), 
8. 3£. 1991(0 8. 0 3. 91), 

m sw&±mm m-m 4 ft, mem 

& EP, 4 1 43 8 0. A2&US, 5 0 9 7 4 6 4. A 

J P. 5-1 5 1 6 0 9. A ( 4 y'J-l-'ya -j- * • 

— ZSX • 3 — #U"f i/ a * ) , 

18. 6£. 1 9 9 3 ( 1 8. 0 6. 9 3 ). 

0 004. 0 8,& EP, 521619. A 2 



1. 7 



1. 7 



0 caoftticfcxiK^^sriTt^. 



fLj «5fe*^SRC»*«-fi|«e-r5S:i«Xlif6©Xl«©»*fB 
(8fiS€-fl-r) 



fTj SIR{lJ«BX(±«5EB<ti;i^«snfc3tHi:T«)-,THJIit 

r&j m— '«-r> b 7 t l 'J -5C« 



HI»«*^7L/;B 

0 5. 0 3. 9 6 



!6.03.86 



B *@4f flFfr (ISA/JP) 
1 o o 



tflffrSSf («!«©*>*«») 



5 D 9 3 6 8 

— i 1 ' » 



03-3581-1101 PS* 3551 



*iCPCT/ I SA/2 I 0 (31 2 ( 1 9 9 2¥7fl) 



| C (*#) . 






1 5IHX*© 

*7-J<)-* 


sun*** *.v-mv>nmtmmrzt*i±. *<n>nm-rswm<D*m 





&0A, 2 0 6 6 1 5 3, A&ON, 106752 1. A 
4TW, 2 1 8 4 2 7. A 



•stPCT/l SA/2 1 0 (» 2 (| 9 9 2*7fl) 



